BLM 

LIBRARY  1 

ill 

88070282 

■ ••  • •>/  V-.>  >•  •' 


tS 


Renew  the 


Lands 


Hofo VOLTAIC  Technology 


IN  THE 


Bureau  of  Land  M 


SStV-'-' 


■*.  1’C’  s 1^'*  j*  ’ ' •••_* 


ExPANDLNG  THl:  L-^SE 


ke^/evL\ble  Energy 


TK 


1087 


.D86 


1996 


- ' 


Photo  by  Ktlly  Rigby 


RENEW  THE  PUBLIC  LANDS 


Price  River  Field  Office,  Utah 

Sand  Wash  River  Ranger  Residence 

Provides  power  for  basic  living  needs  such  as  lights, 
radio,  small  appliances,  and  evaporative  cooler. 
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The  Bureau  of  Land  Management  (BLM)  and  U.S.  Department  of 
Energy  through  Sandia  National  Laboratories’  Photovoltaic  Systems 
Assistance  Center  have  formed  a partnership  titled  Renew  the  Public 
Lands.  The  purpose  of  this  partnership  is  to  expand  the  use  of 
photovoltaics  and  other  renewable  energy  sources  within  the  BLM. 
Under  the  partnership,  a comprehensive  survey  of  current  BLM 
photovoltaic  use  and  acceptance  was  conducted.  In  addition  to  the 
survey,  new  opportunities  for  the  expanded  use  of  photovoltaics 
were  identified,  and  several  pilot  projects  were  developed. 

This  report  describes  the  results  of  the  survey  and  the  success 
of  the  pilot  projects. 
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Photovoltaic  Technology  in  the  BLM 


INTRODUCTION 

The  Bureau  of  Land  Management  (BLM),  under  the  Department 
of  the  Interior,  administers  what  remains  of  the  Nation’s  once  vast 
land  holdings — the  public  domain.  The  public  domain  once 
stretched  from  the  Appalachian  Mountains  to  the  Pacific  Ocean. 
Of  the  1.8  billion  acres  of  public  land  originally  acquired  by  the 
United  States,  two-thirds  went  to  individuals,  industries,  and  the 
States.  Of  that  remaining,  much  was  set  aside  for  national  forests, 
wildlife  refuges,  national  parks  and  monuments,  and  other  public 
purposes,  leaving  BLM  to  manage  more  than  272  million  acres — 
about  one-eighth  of  the  Nation  (see  Figure  1).  The  BLM  also 
manages  mineral  estate  underlying  572  million  acres,  300  million 
acres  of  which  are  administered  or  owned  by  other  agencies  or 
private  interests.  Most  of  the  lands  managed  by  the  9,000  BLM 
employees  are  found  in  11  Western  States,  including  Alaska, 
although  small  parcels  are  scattered  throughout  the  eastern  United 
States.  Management  is  based  on  the  principles  of  multiple  use  and 
sustained  yield,  a combination  that  balances  the  needs  of  future 
generations  for  renewable  and  nonrenewable  resources.  These 
resources  include  recreation,  range,  timber,  minerals,  watershed, 
fish  and  wildlife,  and  natural  scenic,  scientific  and  cultural  values. 

The  use  of  the  public  lands  has  changed  throughout  our  Nation’s 
history,  and  continues  to  evolve.  Today,  the  public  lands  are  valued 
for  their  environmental  resources,  the  recreational  opportunities 
they  offer,  the  cultural  resources  they  contain,  and  their  vast  open 
spaces.  Management  priorities  are  changing  to  accommodate  the 
growing  need  of  suburbanites  to  “get  away  from  it  all.” 


Figure  1. 

Bureau  of  Land  Management  Lands 
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Visit  BLM  at:  http://www.blm.gov 
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.^otovo/taics  (PV)  is  a descriptive 
name  for  a technology  in  which 
radiant  energ>’  from  the  sun  is 
converted  to  direct-current  (DC) 
electrical  energv'  The  heart  of  a 
photovoltaics  system  is  an  array 
of  solid-state  devices  called  solar 
cells.  Each  cell  is  made  of  semi- 
conducting materials,  typically 
silicon,  doped  with  special 
additives.  When  sunlight  hits  the 
surface  of  the  cells,  a flow  of 
electriciU’  is  generated.  Groups 
of  solar  cells  are  packaged  into 
standard  modules.  The  modules 
are  electrically  connected  into 
units  called  arrays  and  subarrays 
which  are  arranged  to  provide 
the  desired  voltage  and  current 
that  will  satisfy  the  load 
requirements.  The  energy 
generated  by  the  array  can  be 
stored  in  batteries  to  provide 
power  at  night.  The  DC  power 
generated  by  the  array  and 
stored  in  the  batteries  can  be 
converted  to  alternating  current 
(AC)  through  an  inverter  and 
then  used  to  power  common 
loads  such  as  lights,  fans,  and 
ordinaiy^  household  appliances. 


The  BLM  is  committed  to  maintaining  the  health  and  productivity 
of  our  Nation’s  public  lands  by  reiving  on  sound  scientific  and 
technical  information  regarding  soils,  water,  vegetation,  wildlife, 
and  other  components  of  the  natural  environment.  Renewable- 
energy  use  has  long  been  considered  a viqble  energy  source. 

In  response  to  Executive  Order  12759  - Federal  Energy 
Management  and  Executive  Order  12902  - Energy  Efficiency  and 
Water  Conservation  at  Federal  Facilities,  the  BLM  is  continuing 
its  efforts  to  conserve  energy  in  tjie  operation  of  facilities  and 
equipment  under  its  jurisdiction.  v 

For  many  years,  photovoltaics  has  been  used  by  the  BLM  at 
remote  facilities  as  an  economical  power  source  when  electrical- 
grid  power  extensions  are  too  expensive  to  be  considered.  Fossil- 
fuel  generators  have  frequently  been  used  as  a source  for  electrical 
power;  however,  expensive  maintenance,  operation  of  the 
generators  and  fuel  storage  and  clean-up  have  led  many  facility 
operators  to  look  for  more  reliable  energy  sources.  Photovoltaics 
has  been  chosen  in  many  cases  as  this  cost-effective  power  source. 

In  April  of  1995,  a partnership  titled  Renew  the  Public  Lands  was 
developed  between  the  BLM  and  the  U.S.  Department  of  Energy, 
Photovoltaics  Division  in  conjunction  with  the  Photovoltaics 
Systems  Assistance  Center  (PVSAC)  at  Sandia  National 
Laboratories  in  Albuquerque,  New  Mexico,  to  perform  a survey  of 
existing  PV  uses,  identify  potential  new  opportunities  within  the 
BLM,  and  identify  barriers  or  obstacles  to  the  expanded  use  of  PV. 
Several  pilot  projects  have  been  identified  which  represent  sound 
economical  and  technical  PV  options.  These  projects  are  being 
developed  in  collaboration  with  PVSAC. 
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METHODOLOGY 

In  July  1995,  the  BLM  Director  transmitted  a memorandum  to 
each  State  Director  and  District  Manager  explaining  the  survey 
and  asking  them  to  complete  the  attached  survey  forms  for  their 
respective  management  areas.  A copy  of  the  original  letter,  with 
attachments,  is  included  in  the  Appendix.  The  survey  forms 
requested  information  on  existing  PV  systems  and  potential 
opportunities  for  expanding  the  use  of  PV  within  the  BLM. 

The  information  received  from  the  survey  was  compiled  and  has 
been  used  to  form  the  foundation  for  the  remainder  of  the  report. 

Personal  follow-up  visits  to  each  State  Office  were  made  to  allow 
detailed  discussion  of  the  potential  opportunities  with  the  State 
Engineer  and  individuals  submitting  projects  and  to  share  some 
excellent  design  documentation  available  from  the  PVSAC. 

The  visits  lent  credibility  to  the  survey  and  helped  increase  the 
familiarity  with  PV  throughout  the  BLM. 

No  previous  attempt  has  been  made  to  quantify  the  performance 
of  the  existing  PV  systems  within  the  BLM.  This  report  should 
provide  an  overview  of  BLM’s  photovoltaics  efforts.  It  is  hoped 
that  through  the  efforts  of  this  Renew  the  Public  Lands 
, partnership,  managers,  designers,  and  maintenance  people  will  be 
introduced  to  the  technology  and  pursue  the  expanded  use  of 
renewable  energy  within  their  area. 


Fillmore  Field  Office,  Utah 

Little  Sahara  Recreation  Area 

50-watt  array.  200-amp-hr  battery  provides 
lighting  for  fee  station  at  night. 
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Figure  2. 

Existing  PV  use  by  application' 
*Not  included  are  337  RAWS. 


CURRENT  PHOTOVOLTAICS  USE 
WITHIN  THE  BLM 

The  use  of  PV  systems  by  the  BLM  is  occurring  over  a broad 
geographical  area  and  in  many  climatic  conditions.  Historically, 

PV  energy  was  first  used  in  communication  systems  at  remote 
locations,  such  as  radio  repeater  sites  on  mountaintops.  These 
systems  were  typically  designed  and  installed  by  the  electronics 
technicians  familiar  with  electricity  and  wiring.  PV  energy  is 
effective  in  supplying  power  for  resource  monitoring  equipment 
such  as  the  Remote  Auto  Weather  Station  (RAWS).  In  the  last 
several  years,  PV  systems  have  been  used  to  meet  larger  power 
needs,  such  as  water  pumping  in  the  range  and  recreation 
programs,  remote  facility  power,  indoor/outdoor  lighting,  and 
ventilation  fans  in  restrooms.  The  power  demand  of  most  PV 
systems  in  the  BLM  is  less  than  1 kilowatt.  Figure  2 illustrates  the 
number  of  PV  installations  in  each  application  category. 

Survey  results  indicate  most  of  the  systems  are  used  on  a year- 
round  basis  and  95  percent  of  the  existing  systems  reported  in  the 
survey  are  still  in  operation.  Existing  systems  were  categorized 
into  four  age  groups,  with  the  percentages  of  each  listed  below: 

• 42  percent  less  than  2 years  old 

• 26  percent  2 to  less  than  5 years  old 

• 17  percent  5 to  less  than  10  years  old 

• 15  percent  10  years  or  older 

Follow-up  investigations  revealed  that  not  all  PV  systems  were 
included  in  the  survey.  It  is  estimated  that  the  survey  included 
only  80  percent  of  those  systems  currently  in  operation.  A listing 
of  the  reported  PV  systems  currently  in  use  is  in  Appendix  B. 
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The  survey  also  requested  information  concerning  the  operation 
and  maintenance  (O&M)  costs  for  the  existing  PV  systems,  and 
the  following  responses  were  received: 

• 12  percent  of  the  systems  required  no  O&M  costs 

• 34  percent  of  the  systems  required  less  than  expected  O&M  costs 

• 50  percent  of  the  systems  required  expected  O&M  costs 

• 4 percent  of  the  systems  required  higher  than  expected  O&M  costs 

At  this  time,  the  operation  and  maintenance  of  PV  systems  can 
seem  quite  complicated  especially  if  operators  are  not  familiar 
with  PV  technology.  However,  with  a little  training  on  the 
components  that  make  up  a PV  system,  the  sequence  in  which 
they  are  installed,  and  an  understanding  of  the  function  of  each 
component,  maintenance  and  troubleshooting  can  become  routine 
and  easily  managed.  Resources  are  available  for  assistance  in 
maintaining  PV  systems  (see  Appendix  E for  selected  references). 
The  energy  supply  industry  including  several  local  electrical 
utilities  can  provide  long  term  maintenance  and  service 
agreements  for  a monthly  fee. 

Photovoltaics  can  often  provide  a cost  effective  power  source,  but 
it  is  not  the  solution  for  every  power  need.  Designers  need  to 
assess  each  individual  case,  evaluate  the  reasonable  alternatives, 
and  perform  life-cycle  and  cost-benefit  analysis  to  determine  if  a 
PV  system  is  the  best  choice  to  provide  long-term  economical 
power. 


• 97%  of  the  existing  systems 

satisfied  the  design  objectives 


• 96%  of  the  existing  systems 

experienced  O&M  costs  equal 
to  or  less  than  expected 
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Figure  3. 

Barriers  to  the  expanded  use  of  PV 
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BARRIERS  TO  EXPANDED  USE 

Survey  participants  identified  barriers  which  cause  apprehension 
in  the  implementation  of  photovoltaics  projects  in  their 
management  areas  (see  Figure  3).  The  major  barriers  are: 

1.  Lack  of  familiarity  with  photovoltaics. 

2.  High  initial  cost  of  a photovoltaic  power  system. 

3.  Anticipated  vandalism  of  the  system  once  it  is  installed. 

Lack  of  Familiarity 

The  lack  of  familiarity  with  photovoltaics  was  indicated  in  over  40 
percent  of  the  responses  as  the  principal  reason  for  not  applying 
the  technology.  This  unfamiliarity  and  uncertainty  was  expressed 
by  management  designers  and  operating  personnel. 

Photovoltaics  technology  can  be  introduced  in  ‘a.  general  format 
through  technical  presentations  at  national  and  statewide 
workshops  in  an  effort  to  increase  familiarity  with  the  technology. 
Sandia’s  PVSAC  as  well  as  PV  industry  members'  (see  Appendix  E 
for  an  industry  listing  reference)  can  provide  excellent  technical 
assistance.  Technical  training  is  required  to  provide  a fundamental 
foundation  for  design  and  maintenance  personnel  that  will  offer  a 
better  understanding  of  photovoltaics,  sources  for  obtaining  goods 
and  services,  and  assistance  with  trouble-shooting  problems. 
Photovoltaic  site  assessments  can  also  be  provided  for  site-specific 
recommendations  concerning  system  feasibility  as  well  as 
enhancing  communications  among  the  BLM  management, 
designers,  and  maintenance  personnel  regarding  photovoltaic 
power. 


Photovoltaic  Technology  in  the  BLM 


Initial  Cost 

Photovoltaics  generally  has  a higher  initial  installation  cost  than  more 
traditional  remote  power  generation  options  like  engine  generators. 
Once  installed,  however,  photovoltaic  power  systems  require  little 
maintenance  and  generally  have  a lower  life  cycle  cost  than  othe'r 
power  options.  In  tight  budget  times  managers  may  find  it  difficult  to 
justify  the  higher  initial  costs.  However,  with  the  current  partnership 
opportunities,  often  the  initial  cost  impacts  can  be  shared  or 
defrayed.  Nevertheless,  the  power  option  with  the  lowest  life  cycle 
cost  should  be  the  best  choice. 

Vandalism 

According  to  the  survey,  one  of  the  highest  reported  barriers  to  the 
expansion  and  use  of  photovoltaics  was  a concern  of  vandalism. 
Although  the  reported  number  of  incidents  was  quite  small  (less  than 
6),  the  remote  location  of  many  systems  and  the  exposure  of  system 
components  to  potential  damage  were  and  will  continue  to  be 
significant  concerns.  However,  vandalism  can  be  minimized  through 
careful  placement  of  modules,  removal  during  off-seasons,  and  the 
use  of  portable  PV  power  systems.  In  some  cases,  vandalism  to  the 
whole  site  has  decreased  due  to  security  lighting  or  the  presence  of  a 
host.  Vendors  have  many  good  suggestions  to  minimize  the  effects  of 
vandalism,  such  as  lockable  enclosures,  and  vandal-resistant 
hardware. 

Other  Barriers 

Other  barriers  identified  in  the  survey  include  site  suitability  factors 
like  terrain,  vegetation,  or  climate  concerns  as  well  as  visual  impacts. 
Systems  can  be  installed  in  a visible  location  and  interpreted  for  the 
public  or  some  distance  away  and  out  of  site  of  the  facility. 

\.  < 


Vernal  Field  Office,  Utah 

Typical  commercial  cellular 
\ repeater  site 
3500-watt  array. 
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Fillmore  Field  Office,  Utah 
Big  Flat  Well 

200'Watt  array  and  submersible  diaphram  type 
pump  provide  1500  gallons  per  day  for  livestock 
and  wildlife  (wind  mechanical  pump  has  been 
abandoned). 


Computer  visual  simulations  can  show  hoW  the  developed  area  would 
look  after  the  proposed  PV  system  has  been  constructed.  Array  tilt 
and  structure  design  can  address  snow  load  problems. 

There  were  also  concerns  over  the  long  term  availability  of 
replacement  and  procurement  of  system  components.  Vendors  are 
striving  to  make  procurement  as  simple  as  possible  for  government 
agencies  through  GSA  Supply  Schedules  and  over  the  phone  "VISA” 
card  purchases.  The  government  purchasing  policies  are  also 
becoming  somewhat  streamlined.  Systems  can  be  purchased  in 
complete  kit  from  a single  vendor  ready  for  BLM  installation.  Careful 
specification  of  contractor  and  system  requirements  can  ensure 
robust  and  predictable  system  performance.  The  PVSAC  is  available 
to  review  specifications  and  contractor  submittals,  and  analyze 
performance  assessments. 

The  Renew  the  Public  Lands  partnership  puts  the  BLM  in  contact 
with  the  best  people  in  the  industry  who  have  addressed  the  same 
barriers.  The  partnership  will  also  develop  a network  of  experienced 
BLM  designers  and  operators.  Becoming  more  familiar  with  the 
technology  enables  more  far-sighted  decisions  and  will  save  BLM 
significant  maintenance  and  operations  dollars  in  the  future. 
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POTENTIAL  OPPORTUNITIES  FOR  PV 
SYSTEMS  WITHIN  THE  BLM 

Over  200  new  potential  PV  opportunities  were  identified  in  the 
survey  based  on  the  existing  power  requirements  and  the 
knowledge  of  the  PV  technology  currently  within  the  BLM.  As  the 
familiarization  with  photovoltaics  grows  and  users  are  introduced 
to  the  vast  array  of  applications,  this  number  is  expected  to 
increase  dramatically.  Figure  4 represents  the  potential 
opportunities  submitted,  categorized  by  application.  A list  of  all 
potential  opportunities  is  included  in  the  appendices. 

I 

Recreation  Opportunities 

There  are  many  more  future  opportunities  in  these  same 
categories,  not  identified  in  the  survey,  offering  a potentially  large 
sustainable  market  to  the  PV  industry.  There  are  over  1,500 
developed  campgrounds,  picnic  areas,  recreation  areas,  and 
historical  sites  within  the  BLM  nationally,  and  very  few  sites 
currently  have  electrical  power  or  potable  water.  In  order  to  . 
accommodate  the  increased  pressure  put  on  public  lands  by  the 
recreating  public,  more  recreational  facilities  will  have  to  be 
provided.  By  necessity,  these  facilities  must  be  sustainable. 

For  example,  the  New  Mexico  State  Engineer  indicated  that  the 
presence  of  a campground  host  reduced  vandalism  by  $10,000  to 
$15,000  a year.  A portable  PV  power  supply  would  meet  the  host 
power  needs  and  would  pay  for  itself  in  less  than  one  year.  Other 
improvements  to  recreation  sites  might  include  restroom  lights, 
bulletin  board  lights,  ventilation  fans,  potable  water  pumping 
systems,  emergency  call  boxes,  etc.  The  settings  and  power  needs 
of  these  facilities  lend  themselves  to  photovoltaics  use. 


92 


Figure  4. 

Potential  PV  use  by  application 


9 


Photo  hy  John  Btthea 


RENEW  THE  PUBLIC  LANDS 


Medford  Distrct,  Oregon 

\ 

Rogue  River  Rafich 

Each  year,  thousands  of  hikers  and  Rogue  River 
rafters  visit  this  historic  ranch  museum  and  view 
the  interpretive  displays  on  the  PV/wind/hydro- 
hybrid  system. 

The  batteries,  controls,  pelton  wheel,  and  wind 
turbine  are  located  in  the  shed  adjacent  to  the 
array  and'provide  power  for  the  museum  ranch 
house  and  the  site  host  home. 


In  addition  to  the  developed  recreation  areas,  there  are  several 
thousand  more  trail  heads,  overlooks  and  interpretive  sites 
throughout  2,000  miles  of  the  Wild  and  Scenic  River  System.  1,700 
miles  of  National  Trails,  85,000  miles  of  fishable  streams,  and  25 
million  acres  being  considered  for  wilderness  designation.  There  are 
many  opportunities  for  interpretive  lighting,  restroom  facilities, 
interpretive  trails  and  signs,  picnic  facilities,  additional  campground 
facilities,  and  remote  field  stations. 

Water  Pumping  Opportunities 

The  recreating  public  is  not  the  only  potential  beneficiary  of  PV 
power  systems.  About  20,000  farmers  and  ranchers  graze  10  million 
head  of  livestock  on  15  million  acres  of  public  land  each  year. 

In  order  to  support  the  grazing  program,  the  BLM  pumps  water  with 
over  7,500  maintenance-intepsive  wind  mechanical  pumps  in  New 
Mexico  alone.  Similar  wind-mechanical  and  engine-generator  powered 
water  pumps  are  almost  as  common  in  other  western  States.  Water  is 
delivered  from  springs  and  wells  and  distributed  through  more  than 
100,000  water  systems,  each  of  which  could  benefit  from  PV 
pumping. 

The  broad  base  of  PV  opportunities  in  recreation  and  range  settings 
represents  a potential  market  opportunity  of  close  to  $1  billion  to  the 
PV  and  energy  supply  industry.  The  key  to  capturing  the  BLM  market 
is  to  familiarize  BLM  employees  with  appropriate  applications  of  the 
technology  and  to  find  ways  under  the  <;urrent  agency  funding  system 
to  finance  the  initial  cost  or  develop  other  funding  mechanisms  that 
will  achieve  the  BLM  goals  and  meet  the  needs  of  the  public  land 
users. 

/ 
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Photovoltaic  Technology  in  the  BLM 


IMPLEMENTATION 

There  is  no  lack  of  technical  assistance  in  planning  and 
implementing  photovoltaic  projects.  Funding  partnerships  are  also 
available  and  provide  a win-win  project  for  all  involved. 

Partnership  opportunities  exist  with  various  State  and  Federal 
agencies,  national  laboratories,  utility  companies,  various  private 
and  public  associations  (especially  those  involved  in  environmental 
preservation),  and  with  the  PV  industry.  Cost-share  assistance  can 
come  in  the  form  of  feasibility  studies,  design  and  contract 
preparation,  project  funding,  pilot  programs,  system  monitoring, 
etc.  The  Department  of  Energy  was  directed  by  Executive  Order 
12902^to  develop  a plan  for  increasing  "the  use  of  solar  and  other 
renewable  energy  sources’*  and  to  "develop  a model  set  of 
recommendations  to  assist  agencies  in  eliminating  identified 
barriers.” 

Partnerships 

Many  examples  of  partnerships  already  exist.  The  San  Pedro 
Project  Office  in  Sierra  Vista,  Arizona,  has  worked  closely  with  the 
Friends  of  the  San  Pedro  to  obtain  funding  for  the  maintenance  of 
a small  PV  system  within  the  San  Pedro  Riparian  National 
Conservation  Area.  The  Vernal  and  Richfield  Field  Offices  in  Utah 
have  a partnership  with  the  State  of  Utah  Department  of  Natural 
Resources,  Office  of  Energy  and  Resource  Planning,  and  currently 
use  portable  water  pumping  systems  for  cattle  and  wildlife. 

The  Utah  State  Office  has  worked  closely  with  the  PVSAC  to 
design  and  install  two  1.3  kilowatt  PV  systems  at  a remote  ranger 
residence  on  the  Green  River  and  at  a ranger  residence/visitor 
contact  station  near  Grand  Gulch.  The  PVSAC  also  helped  the 
Arizona  State  Office  to  develop  a large  PV  system  for  a future 
visitor  center.  Enhancement  funds  from  the  Intermodal  Surface 


San  Pedro  Project  Office 
Sierra  Vista,  Arizona 

San  Pedro  Riparian  National 
Conservation  Area 

200-watt  array.  200-amp-hour  battery  proy'ides 
power  for  host  and  lights  for  contact  station 
building. 
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Las  Vegas  Field  Office,  Nevada 

Red  Rock  National 

Conservation  Area 

Blue  Diamond  Communication  Repeater  Site. 


Transportation  and  Efficiency  Act  (ISTEA)  and  assistance  from 
the  PVSAC  are  being  used  by  Nevada’s  Winnemucca  District  to 
use  PV  pumping  in  a drinking  water  system  at  a campground/rest 
area  along  U.S.  50.  Local  ranchers,  grazing  associations,  education 
institutions,  and  State  agencies  are  also  involved  in  partnerships.  1 

The  following  contacts  are  available  and  can  be  very  helpful  in 
developing  and  promoting  the  expanded  use  of  photovoltaics  and 
other  renewable  resources: 

• The  local  member  of  the  PV  industry  should  be  the  initial 
contact  for  information  on  PV  hardware  or  other  applications 
in  the  local  area.  For  a Solar  Energy  Industry  Association 
listing  of  industry  members,  contact  Clay  Aldrich  at 

(202)  383-2628  or  e-mail  at  caldrich@seia.org. 

• The  Photovoltaics  Systems  Assistance  Center  (PVSAC)  at 
Sandia  National  Laboratories  in  Albuquerque,  New  Mexico, 
has  provided  outstanding  technical  and  funding  assistance  to 
many  Federal  agencies.  Contacts  at  the  PVSAC  are  Hal  Post, 
(505)  844-2154.  and  Mike  Thomas,  (505)  844-1548. 

• The  Department  of  Energy’s  Federal  Energy  Management 
Program  (FEMP)  can  provide  technical  and  project  financial 
assistance  to  Federal  agencies  for  cost-effective  energy 
conservation,  water  conservation,  and  renewable-energy 
projects.  Contact  John  Archibald  at  (202)  586-1613  for 
further  information. 

• The  Photovoltaic  Services  Network  is  an  organization  of  over 
40  member  electric  utilities  that  assists  its  members  in  the 
application  and  procurement  of  PV  systems.  The  utilities 
would  be  able  to  provide  energy  at  a fixed  monthly  fee, 
finance  the  purchase  of  a system,  or  provide  long  term 
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maintenance  support  for  existing  systems.  For  additional 
information,  contact  Kirk  Stokes  at  (303)  980-1969. 

The  Western  Area  Power  Administration  is  very  interested  in 
promoting  the  use  of  energy  conservation  and  renewable 
energy  to  member  utilities  and  their  customers. 

For  additional  information,  contact  Peggy  Plate  at 
(800)  472-2306. 

The  Utility  Photovoltaic  Group  is  a national  organization  that 
can  provide  a variety  of  assistance  to  accelerate  the  use  of  PV 
power  by  utilities.  For  additional  information,  contact 
Christian  Arellano,  Program  Coordinator,  at  (202)  857-0898. 


Photovoltaic  Technology  in  the  BLM 


Las  Vegas  Field  Office,  Nevada 

Red  Rock  National 
Conservation  Area 
Remote  Auto  Weather  Station. 
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Las  Vegas  Field  Office,  Nevada 

Red  Rock  National 
Conservation  Area 
Cellular  telephone. 


PILOT  PROJECTS 

As  part  of  the  Renew  the  Public  Lands  partnership,  cost-share 
funds  were  made  available  for  pilot  projects  that  would  expand 
BLM's  familiarity  with  PV  technology  and  would  help  develop  the 
experience  within  the  BLM  necessary  for  a sustainable  process. 
Priority  will  be  given  to  projects  submitted  that  would  replace 
existing  fossil-fuel  engine  generators.  Other  selection  criteria 
include  maintenance,  fuel,  and  other  savings;  resources  served  or 
protected  (riparian,  noise,  environmental,  or  vandalism);  and 
interpretation  value.  Technical  assistance  will  be  coordinated  with 
the  Utah  State  Office  and  the  PVSAC  as  required  to  assure 
proper  cost  analysis,  design,  equipment  selection,  procurement, 
and  installation.  The  PVSAC  staff  has  visited  several  of  the 
potential  BLM  sites.  During  these  visits  and  subsequent 
discussions,  they  have  presented  effective  alternatives  to 
management  and  staff,  promoted  the  use  of  PV  with  maintenance 
personnel,  and  provided  design  and  specification  review  for  the 
engineering  staff.  The  service  and  enthusiasm  provided  by  the 
PVSAC  have  been  outstanding  and  have  produced  very  successful 
projects.  Each  project  will  be  developed  and  documented  in  a 
standardized  manner  that  would  allow  for  duplication  of  the  PV 
systems  in  other  BLM  applications. 

A brief  discussion  of  each  project  with  preliminary  size  and  cost 
estimates  follows.  A report  discussing  the  completed  projects  will 
be  compiled  and  made  available  later.  Individuals  interested  in  the 
projects  are  encouraged  to  discuss  the  project  with  the  listed 
contact. 
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Photovoltaic  Technology  in  the  BLM 


Sand  Wash  Ranger  Station 
Price  River  Field  Office,  Utah 
Trent  Duncan 
Estimated  Cost:  $30,000 

The  Sand  Wash  Ranger  Station  is  located  on  the  Green  River  at 
the  head  of  Desolation  Canyon.  This  ranger  residence/contact 
station,  which  is  occupied  seasonally  from  April  through 
November,  provides  permitting  capabilities  to  rangers  for 
recreational  river  trips  through  Desolation  Canyon.  Sand  Wash 
also  has  historical  significance  as  a landmark  describing  Major 
John  Wesley  Powell’s  exploratory  voyage  through  Desolation 
Canyon  and  as  the  site  of  the  Sand  Wash  Ferry  used  to  transport 
livestock  from  the  early  1920s  until  1952. 

A photovoltaics  system  was  installed  at  this  site  in  the  summer  of 
1995,  which  consisted  of  a 1.4  kilowatt  array,  3,600  amp-hour 
battery  bank,  and  a 1,500  watt  inverter.  This  system  provides 
AC  power  to  the  residence  and  12  volt  DC  to  the  radio  for 
communication  with  the  field  office.  The  backup  power  source  is  a 
propane  generator  that  can  also  be  used  to  charge  the  batteries  as 
needed. 


( 


Price  River  Field  Office,  Utah 

Sand  Wash  River  Ranger  Residence 

The  3,600  amp-hour  battery  bank  was  installed  in 
a partial/)’  buried  concrete  vault.  The  vault  u 
effective  in  keeping  the  batteries  cool  during  the 
hot  summer  months. 
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Photo  by  Trent  Duman 


Photo  by  Kelly  Rigby 


RENEW  THE  PUBLIC  LANDS 


Vernal  Field  Office,  Utah 

Jarman’s  South  Camp  Cabin 

Provides  power  for  lights,  small  appliances,  and 
water  booster  pump  at  this  administrative  site. 


\ 

Ward  Jarman’s  South  Camp  Cabin 

Vernal  Field  Office.  Utah 
John  Wood 
Estimated  Cost:  $8,000 

South  Camp  Cabin  is  an  administrative  site  used  by  the  BLM  and 
others  when  working  in  remote  areas  of  the  Book  Cliffs.  The  cabin 
was  built  and  the  site  developed  by  former  BLM  employee  Ward 
Jarman.  After  Ward  passed  away,  the  site  was  dedicated  in  his 
honor  as  Ward  Jarman’s  South  Camp.  The  cabin  offers  hot  and 
cold  running  water,  toilet,  shower,  sleeping  room  for  six,  and  a 
propane-powered  refrigerator  and  stove. 

In  the  summer  of  1995,  the  BLM  installed  a photovoltaics  power 
system  which  facilitates  electrical  requirements  for  the  cabin  and 
a booster  pump.  The  system  includes  a 330  watt,  fixed  pole- 
mounted  array,  530  amp-hour  battery  bank,  and  a 1,500  watt 
inverter.  The  existing  propane  generator  provides  an  excellent 
source  of  backup  power  as  well  as  a batteiy-charging  source. 
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Photovoltaic  Technology  in  the  BLM 


Kane  Gulch  Visitor  Contact  Station 

San  Juan  Field  Office,  Utah 
Bob  Dalla 

Estimated  Cost  $50,000 

Cedar  Mesa  is  an  archeologically  rich  area  in  San  Juan  County, 
Utah,  possessing  numerous  ancient  cliff  dwellings,  with  great 
opportunities  for  camping  and  hiking.  This  contact  station  is  the 
portal  to  Grand  Gulch,  which  is  one  of  the  many  canyons 
accessing  Cedar  Mesa  and  is  occupied  from  April  through 
November.  The  existing  contact  station  provides  a place  for 
visitors  to  learn  more  about  the  area,  purchase  maps,  and  gather 
additional  information  specific  to  the  areas  they  plan  to  visit. 

The  Kane  Gulch  Visitor  Contact  Station  was  powered  with  a 
propane  generator  until  the  summer  of  1995.  It  is  now  used  as  a 
backup  power  supply  to  the  newly  installed  photovoltaics  power 
system.  The  new  system  consists  of  1.4  kilowatt  tracking  array 
mounted  on  a portable  trailer  with  a 3,600  amp-hour  battery  bank 
and  a 4,000  watt  sine-wave  inverter  which  allows  for  future 
expansion.  The  batteries  are  installed  in  an  underground  concrete 
vault  to  help  reduce  the  impact  of  extreme  temperature  variations 
on  battery  performance. 

Water  for  the  site  will  be  pumped  from  the  well  to  a storage  tank 
by  a PV  powered  pumping  system.  Water  will  be  gravity  fed 
through  the  distribution  system  to  the  Contact  Station  and  Ranger 
Residence.  The  separate  array  will  be  1.3  kilowatt.  The  pump  total 
dynamic  head  is  about  400  feet  and  will  produce  a minimum  of 
1,800  gallons  per  day. 


Moab  Field  Office,  Utah 
Kane  Gulch 

Provides  power  for  ranger  residence  and  future 
contact  station.  Trailer  mounted  array  is  moved 
and  secured  offsite  for  the  winter  months. 
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Moab  Field  Office,  Utah 
Kane  Gulch 

Powercenter,  4 kilowatt  5i«c-waw  inverter  and 
AC  load  center. 
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RENEW  THE  PUBLIC  LANDS 


Medford  District  Office, 
Oregon 

Rogue  River  Ranch 

1300-watt  array,  300-watt  wind  generator,  two 
pelton  wheels  housed  in  the  control  building, 
1700-amp  hours  of  battery  storage,  powercenter 
and  a 4 kilowatt  sine-wave  inverter  provide  close 
to  6 kilowatt-hr/day  of  electricity. 


Rogue  River  Ranch 
Medford  District,  Oregon 
John  Bethea 
Estimated  Cost:  $30,000 

The  Rogue  River  Ranch  lies  at  the  confluence  of  the  Wi\d  Rogue 
River  and  Mule  Creek.  The  area  surrounding  the  ranch  offers  an 
abundance  of  recreational  opportunities,  including  the  Rogue 
River  Ranch  national  hiking  trail.  In  the  summer  months,  the 
ranch  is  host  to  approximately  150  visitors  a day;  hut  historians 
and  recreationists  alike  come  to  the  ranch  year  round  to  enjoy  the 
beauty  and  reflect  on  life  in  the  early  1900s.  ' 

The  ranch  is  currently  powered  with  hydroelectric  and 
photovoltaics  applications,  using  a diesel  generator  as  backup. 

This  project  consists  of  enlarging  the  size  of  the  existing  array, 
increasing  the  battery  bank  to  allow  for  more  power  storage,  and 
installing  a 4 kilowatt  inverter  for  the  availability  of  AC  power  and 
battery-charging  capabilities. 


\ 
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Photovoltaic  Technology  in  the  BLM 


Hickison  Petroglyphs 
Battle  Mountain  District,  Nevada 
Jon  Ekstrand 
Estimated  Cost:  $20,000 

Hickison  Petroglyphs  Recreation  Area  is  located  about  25  miles 
east  of  Austin  on  U.S.  50  and  is  abundant  with  cultural  and 
natural  history.  The  site  includes  a self-guided  walking  tour  of 
nearbv  petroglyphs,  a picnic  area  for  those  who  are  just  out  for  the 
day,  and  overnight  camping  for  recreationists  who  wish  to  spend  a 
little  more  time  in  the  great  outdoors.  Though  the  site  offers  a 
great  experience  for  today’s  recreationists,  the  lack  of  drinking 
water  has  hindered  use  of  the  site. 

The  Hickison  project  will  include  the  installation  of  a PV  pump 
system  for  an  existing  well.  Completion  of  this  project  will  allow 
the  BLM  the  opportunity  to  provide  drinking  water  at  the 
Hickison  Petroglyph  Recreation  Area. 


V 


WiNNEMUccA  District,  Nevada 
Granite  Peak 

80-waft  array  provides  year  round  communications 
in  remote  district  areas. 
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Kingman  Field  Office,  Arizona 

Burro  Creek  Campground 

250‘Watt  array.  200-amp-hour  battery  provides 
lights  in  the  restrooms  at  campground. 


Burro  Creek  Campground 

Kingman  Field  Office,  Arizona 
Bill  O’Sullivan 
Estimated  Cost;  $28,000 

The  Burro  Creek  Campground  provides  the  only  developed 
camping  facilities  along  a 128-mile  stretch  of  U.S.  93  between 
Wickenburg  and  Kingman,  Arizona.  The  facility  provides  25 
individual  campsites,  as  well  as  two  group  sites.  Sites  contain 
grills,  tables,  and  shade  structures.  A well  onsite  provides  water 
throughout  the  campground  and  is  used  to  irrigate  selected  trees 
during  the  hot  summer  months.  Two  restroom  buildings  serve  the 
campground,  each  containing  separate  mens  and  women’s 
facilities.  Visitor  use  of  the  campground  is  heaviest  from  October 
through  April.  Approximately  70  percent  of  the  use  during  this 
period  comes  from  January  through  March.  The  facility  also 
receives  day  use  by  picnickers  and  swimmers. 

The  project  will  consist  of  equipping  both  restrooms  with  lighting 
systems.  The  engine  generator  water  pumping  system  will  also  be 
replaced  with  a PV  water  pumping  system,  and  a portable  PV 
system  will  provide  basic  electrical  needs  for  the  campground  host. 
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Hobo  Camp 

SusANviLLE  Field  Office,  California 
Don  Wanabo 
Estimated  Cost:  $8,000 

The  Bizz  Johnson  Trail  occupies  the  old  right-of-way  of  the 
Southern  Pacific  Fernley  and  Lassen  branch  line  railroad  between 
Susanville  and  Mason  Station,  4 miles  north  of  Westwood.  This 
was  one  section  of  a proposed  line  intended  to  connect  Portland, 
Oregon,  with  San  Diego,  California,  traveling  through  Klamath 
Falls,  Susanville,  and  points  in  Nevada.  Now  this  branch  is  a 
pedestrian  and  equestrian  trail  which  links  the  nearby 
communities.  Most  of  the  trail  traverses  the  rugged  Susan  River 
Canyon,  with  beautiful  views  of  the  surrounding  mountains  and 
reminders  of  the  railroad  and  logging  days  of  the  past.  The  entire 
grade  is  usable  as  a hiking  and  equestrian  trail.  Horseback  riders, 
hikers,  joggers,  and  mountain  bicyclists  use  the  trail.  In  the  snowy 
winter  months,  cross-country  skiers  and  snowmobilers  can  be  seen 
traveling  its  length. 

This  project  consists  of  providing  a portable  PV  power  system  for 
the  host  site  of  Hobo  Camp,  a campground  located  near  the 
Susanville  end  of  the  Bizz  Johnson  Trail.  The  system  will  include  a 
380  watt  array,  a 480  amp-hour  battery,  and  an  800  watt  inverter, 
all  mounted  on  a trailer  that  can  be  pulled  from  the  site  for  winter 
storage. 


Photovoltaic  Technology  in  the  BLM 


Moab  Field  Office,  Utah 

Big  Bend  Campground 

PV-powered  emergency  call  box  provides  an 
important  communication  link  for  campers, 
motorists,  hikers,  cyclists,  and  river  runners  along 
the  Colorado  River  corridor  east  of  Moab. 
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RENEW  THE  PUBLIC  LANDS 


Hanksvtlle  Field  Office,  Utah 
Pool  Springs  Well 

1.7-kilowatt  mobile  array  pumps  6000  gallons  of 
water  a day  from  200  feet  deep  to  keep  wildlife 
and  livestock  away  from  sensitive  riparian  areas. 


Mine  Shaft  Spring 
Butte  District,  Montana 
Kent  Satterlee 
Estimated  Cost:  $10,000 

A small  PV  pumping  system  was  installed  at  the  entrance  of  an 
abandoned  mine  shaft  in  the  Butte  District.  The  water  is  pumped 
from  April  through  September  and  is  used  by  over  400  yearlings. 
The  system  requirements  are  3,000  gallons  per  day  and  15  feet  of 
head.  The  water  is  pumped  from  the  mine  shaft  to  a storage  tank 
and  troughs. 
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BLM  Portable  PV  Systems 


The  presence  of  a campground  host  has  proven  to  be  very  effective 
in  minimizing  vandalism  at  BLM  campgrounds.  In  order  to  attract 
a host  to  the  many  remote  facilities,  16  small  portable  PV  systems 
were  purchased.  These  trailer  mounted  systems  will  provide  about 
1 kilowatthour/day  of  120  VAC  power  for  electrical  needs  such  as 
lighting,  microwave  oven,  and  evaporative  coolers.  A small  AC 
engine  generator  can  be  used  to  augment  the  system  when  the 
loads  exceed  the  PV  capacity. 

These  systems  were  placed  at  a variety  of  locations  throughout  the 
BLM.  Sites  include: 

• Big  Bend  Campground,  Moab,  Utah 

• Sand  Island  Campground,  Moab,  Utah 

• Pariette  Wetlands,  Vernal,  Utah 

• Red  Cliffs  Campground,  Cedar  City,  Utah 

• Baker  Dam  Campground,  Cedar  City,  Utah 

• Brad  Field  Campground,  Montrose,  Colorado 

• San  Pedro  Visitor  Center,  Sierra  Vista,  Arizona 

• Hobo  Camp  Campground,  Susanville,  California 

• Rocky  Point  Campground,  Susanville,  California 

• South  Steen’s  Campground,  Burns,  Oregon 

• Orilla  Verda  (2  each).  New  Mexico 

• Wild  Rivers  (2  each),  New  Mexico 

• Angel  Peak,  New  Mexico 

• Fort  Cummings,  New  Mexico 


Photovoltaic  Technology  in  the  BLM 


Las  Cruces  District, 

New  Mexico 
Laney  Well 

720-watt  array,  3.5  gallon  per  minute  at  310  feet 
of  head  jack  pump. 

Provides  year  round  water  fordivestock  and  ■ 
wildlife. 
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Powder  River  Basin  Groundwater  Monitoring 


Casper  District,  Wyoming 

Red  Creek  Stream  Gauge 

This  system  includes  two  5-watt  panels  for 
powering  a data  logger  and  a water  level  sensing 
gauge.  Three  20-watt  panels  are  connected  in  series 
to  power  a 36-volt  pumping  sampler. 


Casper  District,  Wyoming 
Mike  Brogan 
Estimated  Cost:  $10,000 

In  1994  the  BLM  initiated  a water  resource  monitoring  program 
in  the  central  Powder  River  Basin.  This  program  was  designed  to 
monitor  the  effects  of  the  development  and  production  of  coal  bed 
methane  on  water  resources  and  to  provide  an  early  warning 
system  for  possible  unacceptable  adverse  impacts  to  those 
resources.  It  is  anticipated  that  this  project  will  be  ongoing  for  10 
years  or  longer.  As  of  May  1996,  six  groundwater  stations  and  one 
surface  water  station  have  been  established.  Each  station  records 
pertinent  parameters  24  hours  a day  and  is  stored  in  an  electronic 
data  logger.  A small  photovoltaic  system  is  used  to  supply  power 
to  the  data  logger  and  monitoring  devices. 

Planned  for  1996  is  the  addition  of  nine  more  groundwater 
stations.  Each  will  require  a photovoltaic  power  system  to  provide 
power  to  the  monitoring  equipment.  Six  of  the  stations  will  be 
equipped  with  radiotelemetry  which  allows  remote  access  of  the 
recorded  data. 
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Cottonwood  Creek  Watershed  Monitoring 
Casper  District,  Wyoming 
Mike  Brogan 
Estimated  Cost:  $12,000 


This  project  is  an  effort  to  monitor  the  impacts  of  grazing  on  an 
allotment  in  the  Cottonwood  Creek  drainage,  a tributary  to  the 
South  Fork  Powder  River,  located  in  northwest  Natrona  County,  WY. 
The  monitoring  layout  is  being  designed  to  support  rainfall-runoff 
modeling  within  this  allotment  as  well  as  in  other  areas  with  similar 
hydrologic  character.  The  initial  hydrologic  monitoring  design 
includes  five  precipitation  stations  and  three  stream  gauges.  All  eight 
monitoring  stations  are  to  have  radio  telemetry  capabilities.  Each 
monitoring  station  will  require  a photovoltaic  power  system  to  supply 
power  to  the  data  logger  and  radiotelemetry  equipment. 


Bakersfield  District  Office, 
California 

McCabe  Flat  Campground 

50-watt  array  provides  power  for  fan  in  (he 
composting  toilets. 
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UNITED  .STATES  DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 
- Washington.  D C,  20^40 

*In  Reply  Refer  to: 
9100(360) 

Infonnation  Bulletin  No.  95-  ^ 3a 


To:  SD*$.  SCD,  D-OF&A 


From:  _ Director 

UssWtft 

Subject:  Photovoltaic  Survey  of  Existing  Systems  and  Potential  New 

Projects  DD:  8/31/95 

The  Bureau  of  Land  Management  (BLM)  has  obtained  funding  in  partnership  with  Sandia 
National  Laboratorie.s  (SNL)  Photovoltaic  Design  Assistance  Center  (PVDAC)  and  in  conjunction 
with  the  Department  of  Energy  (DOE),  to  conduct  a Bureauwide  comprehensive  survey  and 
assessment  of  current  applications  of  photovoltaic  power,  identify  new  opportunities  for  the 
appropriate  use  of  phoiovollaics  based  on  facility  energy  needs,  and  cost  share  several  pilot 
projects.  This  etfon could  assist  in  significantly  increasing  the  use  of  solar  and  other  renewable 
energy  sources  within  the  BLM. 

The  survey  is  designed  to  accomplish  three  tasks: 

1.  Identify  (Jie  number  of  current  photovoltaic  systems,  locations, 
system  sizes.,  uses/applications,  installation  dates,  and  operating  status. 


2.  Determine  acceptance  of  photovoltaics  based  on  current  use.  operation 
and  maintenance  experience,  field  problems  and  user  satisfaction. 

Burners  to  expanded  photovoltaic  use  will  also  be  identified. 

3.  Identify  new  opportunities  for  photovoltaic  applications  based  on  energy 
needs,  planning,  and  contpatibihty  with  directives,  including,  but  not  limited  to, 
facility  power,  recreational  development,  remote  monitoring,  and  communications. 

A number  of  funding  sources  will  be  available  for  qualifying  projects  identified  through  the 
survey,  including  pilot  project  cost  sharing  opportunities  with  the  PVDAC.  the  Federal  Energy 
Management  Program  (FEMP),  public  and  private  utilities,  and  direct  funding  programs 
administered  by  the  DOE  Establishment  of  potential  projects  with  this  survey  database  will 
provide  a basis  for  funding  requests  for  photovoltaic  development  in  our  facilities. 

Please  complete  the  attached  Photovoltaic  Survey  response  forms  and  return  to  the  address  noted 
on  the  survey  forms,  by  August  31,  1995.  A second  phase  vie  visit  will  be  used  to  evaluate  and 
select  pilot  projects.  A final  report  with  data  compilation  will  be  furnished  to  each  State  Office. 

If  you  have  any  questions  please  contact  the  survey  coordinator,  Trent  Duncan.  Utah  State  Office. 
(UT-941),  on  801-539-4090. 


I Attachment 

1 - Photovoltaic  Form  (3pp.) 


Acting 


cc: 

UT-94lfTDuncan 

WO-360:CEnix:ats:6/6/95;452/5069:WP.pvsurvey.ib 
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PART  I:  ASSESSMENT  OF  EXISTING  PHOTOVOLTAIC  SYSTEM 

PtCHC  rtpnUucc  tfiu  then  4>  necewar^  k>  lUo*  t wfvMc  fens  <er  o(*i  (u»«ir  «•  MeUmUt  paocnohK 

iPVi  f^min  HI  yaw  ujic  If  yeut  ueie  Hit  noeuiiaif  PV  tfnaim  ploac  me  (ha  n’laisll)) 

(1)  SITE  NAME ^ 


(2)_ 


(3). 


(4)_ 


(5)  TYPE  OF  SYSTEM 
Q Commuruuiion  I]  Water  Pumping 

Q Facility  Power  I)  Residence  Power 

0 Area  Ligfiii  U Resifoom  Power 

U Monitoring  livoel 

{)  Oihei 


(7)  SYSTEM  CONFIGURATION 
Amy  Mounting  Option 
n Ground  Q Roohop 

II  Pole  0 Porr*bl« 

0 Other 

Baiiery  Location 
Q Underground  Q In  Building 
()  Above  Ground 


(6)  INSTALLATION 

Year  Insulted 

Insulted  by 

Estimated  System  Com  S 

Reason  Insulted 

Q Enviromnenul  {]  Least  Cost 
[|  Other 

(8)  PV  SYSTEM  SIZE 

Total  PV  Power  (wansi 

Number  of  Modulo 

Number  of  Banenes 
Battery  Type  (F-flooded.  S-iealed) 


( 


(9)  ELECTRIC  LOAD 

Electric  Load  Type  (A-ae.  D-dc) 

Load  Voltage  (voUs.  IZ.  24.  etc ) 

Daily  Electric  Load  ikWh/dayl 

Usage  (momhsl 


(10)  ESTIMATED  ANNUAL  OAM  COST 
[]  None  II  Less  Than  Expected 
Q Expected  f|  Higher  Than  Expeaed 
S nf  known! 

/ 


(1 1)  EVALUATION  OF  COMPONENTS 


Components 

Manufauurer.'Model 

Problems  ipIcaM  eiflain) 

Satisfaction  iS-wr  pteweu  a- 

PV  MODULES 

- 

PV  TRACKER 

CONTROLLER 

INVERTER 

BATTERIES 

(12)  Overall,  did  the  Photovoltaic  System  meet  your  needs'* 

(13)  COMMENTS 


PInur  rtnim  Trm  Dwsn  (0/1  JJWKNO  tyAMtiaiSI  lf»i 
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PART-II:  POTENTIAL  NEW  PHOTOVOLTAIC  PROJECTS 

PleftK  reproduM  ihu  iheti  »s  ncccmry  to  Kilow  a wpanie  lorm  for  each  poiemial  photovoltaic  (PV|  tyuem  in  your  suie 


(1)  SITE  NAME  

/ I 

(2)  (3) (4) 

lyK  iro  kuan  aant  tat  [Am  t 


Do  you  have  any  current,  or  foresee  any  future  power  needs  that  may  be  satisfied  with  the  use  of 
phoiovoKaics  If  so.  please  list  the  application,  power  requirements  in  watts,  and  any  special 
requirements  that  would  apply  to  the  sue  or  the  installation  of  a PV  system 


(5^  APPLICATION 
|]  Remote  Facility  Power 
I)  Remote  Lighqn|/Securiiy  System 
n Augmenting  Diesel  Power  System  . 
Q Remote  Campground  Development 
[)  Other 


(]  Water  Pumping/Disinfection 
[]  Communication 
[]  Monitoring  Equipment 
n Info^raffic  Warning  Signs 
j]  Poruble  Power  Stations 


(6)  estimated  POWER  REQUlREMENTS  (ltWIvday). 


(7)  Is  there  existing  power  at  this  sue?  

(]  Grid  n Generator 

n None  n.Otheis  , 

(8)  COMMENTS  (PIc«m  dewnhe  any  addmonl  fatui»  (hii  nuy  auiu  in  the  dcvelopmeni  of  ihii  tyarm  ) . 


i 


FUoit  rtiurn  to  Trm  Duntar.  UT-941.  (toil  S19~4090  ay  Autuit  )l.  199} 
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I 


(I)_ 


PART  UI:  BARRIERS  TO  THE  USE  OF  PHOTOVOLTAICS 

If  you  hivt  coiuidercd  PV  power  previoutly  but  have  not  implemenieJ  a system,  please  indicaie  your  reasontsi 

(2)_1 (3L 


a itf  |wnl  WcMoi 


m Mri  t 


(4)  Reasons  for  not  implementing  photovoliaics  (PV)  in  your  state 
(]  Initial  Cost 

n Lack  of  familiarity  with  PV  by  designers 
n Lack  of  familiarity  with  PV  by  operating  personnel 
Q Uncerramiy  with  performance  record  of  PV  systems 
Q Procurement  resinciions  or  problems 
Q Conflicts  with  historical  resource  context 
n Visual  quality  concerns 
n Inability  to  locate  suppliers  or  contractors 
[]  Adverse  climate 

(I  Other 


(5)  COMMENTS 


FltiDt  rtfym  10  Trent  Dunra/i.  l/T-941.  (SOI  > }i9-4O90.  by  August  Jl , 199} 
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sut* 

District 

Site 

Syatem  Type 

1 

Alaska 

BLM/AFS 

Glacier  Mountain 

Communieetion 

2 

Alaska 

BLM/AFS 

Lone  Mountain 

Communication 

3 

Alaska 

BLM/AFS 

Negrohead 

Communication 

4 

Alaska 

BLM/AFS 

Pope  Creek  Dome 

Communication 

5 

Alaska 

BLM/AFS 

Totson  Mountain 

Communication 

6 

Alaska 

BLM/AFS 

Tozy  Mountain 

Communicelion 

7 

Alaska 

BLM4I\F$ 

Vanous  sites  (10  each) 

Remote  Auto  weather  Sta 

8 

Alaska 

Galena 

Blackburn 

Communication 

9 

Alaska 

Galena 

Granite  Mountain 

Communication 

10 

Arizona 

Arizona  Stnp 

Big  Ridge 

Communication 

11 

Arizona 

Arizona  Strip 

Black  Rock 

Communication 

12 

Arizona 

Arizona  Strip 

Hudson  Point 

Communication 

13 

Arizona 

Arizona  Strip 

Mobile  Home 

Residence  Power 

14 

Arizona 

/Vnzona  Stnp 

Mokiac  Well 

Water  Pumping 

15 

Arizona 

Arizona  Strip 

Mt  Logan 

Communication 

16 

Arizona 

Arizona  Strip 

Ml  Trumbull  Fire  Station 

Communication 

17 

Arizona 

Arizona  Strip 

Parashont  Adrnm  Site 

Communication 

18 

Arizona 

Arizona  Strip 

Scrub  Peak 

Communication 

19 

Arizona 

Arizona  Strip 

Travel  Trailer 

Residence  Power 

20 

Arizona 

Phoena 

Burro  Creek  Rec  Site 

Restroom  Power 

21 

Arizona 

Phoenix 

Byner  Watering  Facility 

Water  Pumping 

22 

Arizona 

Phoenix 

District  Office 

Mister  System 

23 

Arizona 

Phoenix 

Emerey  Hudson  Trailhead 

Area  Lights 

24 

Arizona 

Phoenix 

Greenwood  Peak 

Communication 

25 

Arizona 

Phoenix 

Hayden  Peak 

Communication 

26 

Arizona 

Phoenix 

Horesthief 

Communication 

27 

Arizona 

Phoenix 

Midway  Well 

Water  Pumping 

28 

Arizona 

Phoenix 

Mobile  System 

Facility  Power 

29 

Arizona 

Phoenix 

Painted  Rock  Campground 

Restroom  Power 

30 

Arizona 

Phoenix 

Perkins 

Communication 

31 

Arizona 

Phoenix 

Table  Top  Campground 

Restroom  Power 

32 

Arizona 

Phoenix 

White  Tank 

Communication 

33 

Arizona 

Phoenix 

William  Ranch 

Communication 

34 

Arizona 

Safford 

Construction  Well 

Water  Pumping 

35 

Arizona 

SafforO 

San  Pedro  Riparian  Center 

Facility  Power 

36 

Cairfomia 

Bakersfield 

Bear  Mountain 

Communication 

37 

California 

Bakersfield 

Caliente  Mountain 

Communication 

38 

California 

Bakersfield 

Chimney  Peak  F S 

Communication 

39 

California 

Bakersfield 

Lover's  Leap 

Communication 

40 

California 

Bakersfield 

McCabe  Flat  Campground  No 

Restroom  Power 

32 


41 

Cakforma 

Bakersfield 

l4cCabe  Flat  Campground  No 

Restroom  Power 

42 

CaitforTua 

Bakersfield 

Potato  Peak 

Communication 

43 

Cakfomta 

Bakersfield 

S Fork  American  River 

Reeboom  Power 

44 

Caktomia 

BakertfieW 

S Fork  American  River 

Restroom  Power 

45 

Cakfomia 

Bakersfieid 

Washburn  Ranch  Fre  Sts 

Commmcebon 

46 

California 

Susanville 

Greens  Peak  Repealer 

Commimcabon 

47 

California 

Susanville 

Johnson  Well  #3 

Pumpng 

California 

Susanville 

Yellow  Peak  Repeater 

Commukcetion 

49 

Colorado 

Grand  Jurtction 

Gibler  Spring  & Pipeline 

Wstsr  Pumping 

50 

Colorado 

Craig 

Pump  Spring 

Water  Pumpng 

51 

Colorado 

State  Wide 

Vanous  sites  (10  each) 

Restroom  PtNver 

52 

Colorado 

Slate  Wide 

Vanous  sites  (15  each) 

Communicstion 

53 

Colorado 

Craig 

Independence 

Communicstion 

54 

Colorado 

Craig 

Yarmony 

Communicstion 

55 

Idaho 

Boise 

Bennett  Mountain  LO 

Faality  Power 

56 

Idaho 

Boise 

Danskin  Mountain  LO 

Faalfty  Power 

57 

Idaho 

Boise 

Highway  95  Well 

Water  Pumping 

58 

Idaho 

Boise 

Juniper  Mountain 

Feolity  Power 

59 

Idaho 

Boise 

Lookout  Mountain 

Commumcation 

60 

Idaho 

Boise 

Lucky  Peak 

Communication 

61 

Idaho 

Boise 

Mud  Flat 

Communication 

62 

Idaho 

Boise 

Notch  Butte  Well 

Water  Pumping/Comm 

63 

Idaho 

Boise 

South  Mountain  LO 

Faolity  Power 

64 

Idaho 

Burley 

Twin  Peaks 

Communications 

65 

Idaho 

Coeur  d*  Alene 

Iron  Mountain 

Communication 

66 

Idaho 

Coeur  d*  Alene 

Wapshilla  Ridge 

Communication 

67 

Idaho 

Idaho  Falls 

Big  Southern  Butte 

Communication 

68 

Idaho 

Idaho  Falls 

Black  Mountain 

Communication 

69 

Idaho 

Idaho  Falls 

Wet  Creek 

Water  Pumping 

70 

Montana 

Butte 

Log  Gulch  Campground 

Venting 

71 

Montana 

Lewistown 

Bond  Water  Well 

Water  Pumping 

72 

Montana 

Lewistown 

King  Ranch 

Water  Pumping 

73 

Montana 

Lewistown 

Solar  Wells  (3  each) 

Water  Pumping 

74 

NIFC 

Various  (337  each) 

Remote  Auto  Weather  Sta 

75 

Nevada 

Carson 

Fort  Sage 

Communication 

76 

Nevada 

Elko 

Bobs  Flat 

Electric  Fence 

77 

Nevada 

Elko 

Goose  Creek 

Facility  Power 

78 

Nevada 

Elko 

Jacks  Peak 

Communication 

79 

Nevada 

Elko 

Kerns  Mountain 

Communication 

80 

Nevada 

Elko 

Knoll  Mountain  { 

Communication 

81 

Nevada 

Elko 

Midas  EFR  Project 

Electric  Fence 

82 

Nevada 

Elko 

Mount  Tenabo 

Communication 

83 

Nevada 

Elko 

Spruce  Mountain 

Communication 

84 

Nevada 

Las  Vegas 

Blue  Diamond 

Communication 

85 

Nevada 

Winnemucca 

Blue  Lakes 

Communication 

66 

Nevada 

Winnemucca 

Gerlach 

Communication 

87 

Nevada 

Winnemucca 

Granite  Peak 

Communication 

88 

Nevada 

Wnnemucca 

Mobile  Repealer 

Communication 

89 

Nevada 

Winnemucca 

Star  Peak 

Communication 

90 

New  Mexico 

Las  Cruces 

Blanco  Tank  Well 

Water  Pumping 

91 

New  Mexico 

Las  Cruces 

Canyon  Well 

Water  Pumping 

92 

New  Mexico 

Las  Cruces 

Lancey  Well 

Water  Pumping 

93 

New  Mexico 

Las  Cnjces 

Mason  Draw 

Water  Pumping 

94 

New  Mexico 

Las  Cruces 

Pole  M Well 

Water  Pumping 

95 

Oregon 

Burns' 

Big  Indian  Trail 

Counter 

96 

Oregon 

Bums 

Little  Blitzen  Trail 

Counter 

97 

Oregon 

Bums 

Page  Springs  Trail 

Counter 

98 

Oregon 

Bums 

Riddle  Mountain  LO 

Facility  Power 

99 

Oregon 

Bums 

Steens  Mountain 

Communication 

100 

Oregon 

Bums 

Wagonlire  LO 

Facility  Power 

101 

Oregon 

Burns 

Wagontire  Mountain 

Communication 

102 

Oregon 

Coos  Bay 

New  River 

Restroom  Power 

103 

Oregon 

Eugene 

Huckle  Berry  Mountain 

Communication 

104 

Oregon 

Lakeview 

Coglan  Butte 

Water  Pumping 

105 

Oregon 

Lakeview 

Devil's  Garden  Well 

Water  Pumping 

106 

Oregon 

Medford 

Cedar  Springs  Repealer 

Communication 

107 

Oregon 

Medford 

Ninemile  Repeater 

Communication 

108 

Oregon 

Medford 

Onion  Repealer 

Communication 

109 

Oregon 

Medford 

Rogue  River  Ranch 

Facility  Power 

110 

Oregon 

Medford 

Table  Mountain 

Communication 

111 

Oregon 

Medford 

Tallowbox  Repeater 

Communication 

112 

Oregon 

Salem 

Yellowstone  Repeater 

Communication 

113 

OregonA/Va 

Spokane 

Rosa  Rec  Site 

Restroom  Power 

114 

Oregon/Wa 

Spokane 

Waukesha  Spring 

Water  Pumping 

115 

Utah 

Cedar  City 

SO  Mile  Bench 

Communication 

116 

Utah 

Cedar  City 

Bumblebee 

Communication 

117 

Utah 

Moab 

Kane  Gulch  Ranger  Sta 

Communication 

110 

Utah 

Moab 

Mineral  Bottom 

Communication 

119 

Utah 

Moab 

Moss  Back 

Communication 

120 

Utah 

Moab 

Sand  Wash 

Communication 
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121 

Utah 

Moab 

Sand  Wash  Ranger  Sta 

Facility  Power 

122 

Utah 

Richfielc^ 

Big  Flat  Well 

Water  Pumping 

123 

Utah 

Richfield 

Granite  Ridge 

Communication 

124 

Utah 

Richfield 

Granite  Wash 

Water  Pumping 

125 

Utah 

Richfield 

South  Creek  Ridge 

Communication 

126 

Utah 

Salt  Lake 

Black  Creek 

Communication 

127 

Utah 

Salt  Lake 

Red  Spur  Repealer 

Communication 

128 

Utah 

Salt  Lake 

Windy  Peak 

Communication 

129 

Utah 

Vernal 

Gosslin  Mountain 

Communication 

130 

Utah 

Vernal 

South  Camp  Cabin 

Facility  Power 

131 

Wyoming 

Casper 

Belle  Pourche  River 

Monilonng 

132 

Wyoming 

Casper 

Bolton  Creek 

Monitoring/lmgation 

133 

Wyoming 

Casper 

Cheyenne  River 

Monitoring 

134 

Wyoming 

Casper 

Dry  Cheyenne  River 

Monitoring 

135 

Wyoming 

Casper 

Haystack  Butte 

Monitonng 

1% 

Wyoming 

Casper 

Hill  8010 

Communication 

107 

Wyoming 

Casper 

Lawn  Creek 

Monitoring 

138 

Wyoming 

Casper 

Lodgepole  Campground 

Water  Pumping 

139 

Wyoming 

Casper 

Marquiss/Lighthouse  (6  ea) 

Monitonng 

140 

Wyoming 

Casper 

Precip  Sta  (16  each) 

Monitoring 

141 

Wyoming 

Casper 

Rattlesnake  Weather  Sta 

Monitoring 

142 

Wyoming 

Casper 

Red  Creek 

Monitoring 

143 

Wyoming 

Casper 

South  Fork  Powder  River 

Monitoring 

144 

■Wyoming 

Casper 

Stream  Gauges  (6  each) 

Monitonng 

145- 

Wyoming 

Rawlins 

Antelope  Draw 

Electric  Fence 

146 

Wyoming 

Rawlins 

Cow  Creek 

Electnc  Fence 

147 

Wyoming 

Rawlins 

Diamond  Springs  Res 

Electric  Fence 

140 

Wyoming 

Rawlins 

District  Office 

Facility  Power 

149 

Wyoming 

Rawlins 

Middle  Beaver  Pasture 

Electric  Fence 

150 

Wyoming 

Rawlins 

Muddy  Creek 

Water  Monitonng  (Indger) 

151 

Wyoming 

Rawlins 

Muddy  Creek 

Water  Monitoring  (DAD) 

152 

Wyoming 

Rawlins 

Muddy  Creek 

Water  Monitoring  (Reach  3) 

153 

Wyoming 

Rawlins 

Omera  Meadow 

Electric  Fence 

154 

Wyoming 

Rawlins 

Upper  Muddy  Creek 

Electnc  Fence 
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State 

District 

Site 

System  Type 

Contact 

1 

Alaska 

BLM/AFS 

RAWS 

Monitoring 

Keith  Pollock 

2 

Arizona 

Arizona  Strip 

Mt  Trumbell  Admin  Site 

Faality  Power  ^ 

WF  Wells 

3 

Arizona 

Arizona  Strip 

Pakoon  Airstrip 

Facility  Power 

WF  Wells 

4 

Arizona 

Arizona  Strip 

Pana  Field  Station 

Facility  Power  ^ 

WF  Wells 

S 

Arizona 

Arizona  Strip 

Paria  Trailer 

Facility  Power 

WF  Wells 

6 

Arizona 

Arizona  Sinp 

Virgin  River  Campground 

Cdmmunicatjon 

W F Wells 

7 

Arizona 

Arizona  Strip 

Whrtney  Pass  Fire  Station 

Facility  Power 

WF  Wells 

e 

Arizona 

Phoenix 

Bull  Canyon 

Water  Pumping 

Mike  Blanton 

9 

Arizona 

Phoemx 

Burro  Creek  Rec  Site 

Portable  Power 

Bill  O'Sullivan 

10 

Arizona 

Phoai^ix 

Burro  Creek  Rec  Site 

Remote  Lighting 

Bill  O'Sullivan 

11 

Arizona 

Phoenix 

Burro  Creek.Rec  Site 

Water  Pumping 

Bill  O'Sullivan 

12 

Arizona 

Phoenix 

Oatman 

Communication 

Bob  Oavis 

’13 

Arizona 

Phoenix  ' 

Painted  Rock  Campground 

Remote  Lighting 

John  Reed 

14 

Arizona 

Phoenix 

Trailer  System  (4  each) 

Portable  Power 

John  Reed 

15 

Arizona 

Phoenix 

Wild  Cow  Spring  Rec  Site 

Remote  Lighting 

John  Reed 

16 

Arizona 

Safford 

Bonita  Creek 

Pprtable  Power 

Doug  Anderson 

17 

Arizona 

Saflord 

Bonita  Creek 

Remole  Lighting 

Doug  Anderson 

IB 

Arizona 

Safford 

San  Pedro/Historic  Home 

Portable  Power 

Dorothy  Morgan 

19 

Arizona 

Safford 

San  Pedro/Histonc  Home 

Restroom  Power 

Dorothy  Morgan 

20 

Arizona 

Safford 

San  PedrofHistonc  Home 

Trail  Lighting 

Dorothy  Morgan 

21 

Arizona 

Safford 

S^  Pedro/Murry  Springs 

Remote  Lighting 

Dorothy  Morgan 

22 

Arizona 

Safford 

San  Pedro/Visitor  Center 

Facility  Power 

Doug  Anderson 

23 

Arizona 

Yuma 

Betl/s  Kitchen 

Remote  Lighting 

Doug  Anderson 

24 

Arizona 

Yuma 

Bett/s  Kitchen 

Restroom  Power 

Doug  Anderson 

25 

California 

Susanville 

Hays  Peak 

Communication 

Rudy  Tafaya 

26 

California 

Susanville 

Hobo  Camp 

Portable  Power 

Don  Wanabo 

27 

California 

Susanville 

Mahogany  Mountain 

Communication 

Rudy  Talaya 

28 

California 

Susanville 

Rocky  Point 

Portable  Power 

Don  Wanabo 

29 

Colorado 

Craig 

Blue  Ridge 

Communication 

Gordon  Gordumo 

30 

Colorado 

Craig 

Hebron  Water  Dev  (6  each) 

Water  Pumping  ' 

Gordon  Gordumo 

31 

Colorado 

Grand  Junction 

East  Desert  Well 

Water  Pumping 

Gordon  Gordumo 

32 

Colorado 

Grand  Junction 

Edges  Lake 

02  Enharxiement 

Gordon  Gordumo 

33 

Colorado 

Grand  Junction 

Flat  Iron  Spring 

Water  Pumping 

Gordon  Gordumo 

34 

Colorado 

Grand  Junction 

Gibbler  Piplme 

Water  Pumping 

Gordon  Gordumo 

35 

Colorado 

Grand  Junction 

King  Mountain 

Water  Pumping 

Gordon  Gordumo 

36 

Colorado 

Grand  Juncliorr 

King  Mountain  Cabin 

Water  Pumping 

Gordon  Gordumo 

37 

Colorado 

Grand  Junction 

Mud  Springs 

Portable  Power 

Gordon  Gordumo 

36 

Colorado 

Grand  Junction 

Navel  Oil  Shale  Springs  (6  e 

Water  Pumping 

Gordon  Gordumo 

39 

Colorado 

Montrose 

Blue  Canyon  Springs 

Water  Pumping 

Gordon  Gordumo 

40 

Colorado 

Montrose 

Brad  Field 

Portable  Power 

Gordon  Gordumo 
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Colorado 

San  Luis 

La  Garita  Well 

Water  Pumpmg 

Gordon  Gordumo 

42 

Colorado 

San  Luis 

Noland  Well 

Water  Pumpmg 

Gordon  (gordumo 

43 

Colorado 

Vanous 

Stale  Wide  (4  each) 

Water  Treatment 

Gordon  Gordumo 

44 

Idaho 

Boise 

Bennett  Mountain  LO 

Facility  Power 

Bob  Stucker 

45 

Idaho 

Boise 

Mud  Flat  (multiple  wells) 

Water  Pumpmg 

Shelley  Cooper 

46 

Idaho 

Boise 

South  Mountain  LO 

Facility  Power 

Bob  Stucker 

47 

Idaho 

Coeur  (S  Alene 

Long  Mountain 

Communication 

Jerry  Haalans 

48 

Idaho 

Coeur  d*  Alene 

Mineral  Ridge  Boat  Launch 

Lightmg 

Steve  Fraaze 

49 

Idaho 

Idaho  Falls 

Big  Desert 

Water  Pumping 

Randy  Watson 

50 

Idaho 

>Sho shone 

BeJ  Mountam  LO 

Lighting/Security 

Roger  Dalrymapie 

51 

Montana 

Butte 

■>9  (3  each) 

Restroom  Power 

Kent  Saiieriee 

52 

Montana 

Butte 

77  (6  each) 

Lighting 

Kent  Satteriee 

S3 

Montana 

Butte 

77  (piston  pump) 

Water  Pumping 

Kent  Satteriee 

54 

Montana 

Butte 

Mine  Shaft  Spring 

Water  Pumping 

Kent  Sanertee 

55 

Montana 

Lewistown 

Upper  Missouri  (30  each) 

Water  Pumpipg 

Mike  Montgomery 

56 

Montana 

Lewistown 

Upper  Missouri  Rec  Site 

Water  Pumpmg 

Mike  Montgomery 

57 

Nevada 

Battle  Mountain 

Hickison  Plroglyph  Site 

Water  Pumpmg 

Jon  Ekslrand 

56 

Nevada 

Carson 

Grimes  Point 

Lighting 

Leonard  Brouse 

59 

Nevada 

Carson 

Walker  Lake 

Remote  Campgroun 

Jon  Ekstrand 

60 

Nevada 

Elko 

Hank's  Creek 

Monitoring 

Nancy  Whicker 

61 

Nevada 

Elko 

Various  Sites 

Electric  Fence 

Gary  Back 

62 

Nevada 

Elko 

Wilson  Recreatior>  Site 

Water  Pumping 

Jon  Ekstrand 

63^ 

Nevada 

Las  Vegas 

Apex  Commumcation  Site 

Communication 

Jerry  Lovelady 

64 

Nevada 

Las  Vegas 

Bare  Mountain 

Commumcation 

Jerry  Lovelady 

65 

Nevada 

Las  Vegas 

Red  Rocks  Vista 

Lighting 

Sal  Estrada 

66 

Nevada 

Winnemucca 

Misc  sites 

Water  Pumpmg 

Ken  Mann 

67 

New  Mexic 

Albuqt|erque 

Onlla  Verde  (2  each) 

Portable  Power 

Steve  Jordan 

66 

New  Mexic 

Albuquerque 

Wild  Rivers  (3  each) 

Portable  Power 

Steve  Jordan 

69 

New  Mexic 

Farmington 

Aangel  Peak 

Pprtable  Power 

Steve  Jordan 

70 

New  Mexic 

Las  Cruces 

Fori  Cummings 

Portable  Power 

Steve  Jordan 

71 

Oregon 

Bums 

Fish  Lake  Campground 

Portable  Power 

Fred  McDonald 

72 

Oregon 

Bums 

Riddle  Bro's  Ranch 

Facility  Power 

Fred  McDonald 

73 

Oregon 

Bums 

South  Steens  Campground 

Portable  Power 

Fred  McDonald 

74 

Oregon 

Bums 

Stock  Well  Pumping 

Water  Pumping 

Stan  Woodworth 

75 

Oregon 

Coos  Bay 

East  Shore 

Restroom  Power 

Don  PofiOf 

76 

Oregon 

'Coos  Bay 

Park  Creek 

Water  Pumping 

Don  Ponor 

77 

Oregon 

Medford 

Rogue  River  Ranch 

Faolity  Power 

John  Bethea 

70 

Oregon 

Spokane 

Turn  Point  Li(^t  Sta 

Faolity  Power 

Gerre  Wehmeyer 

79 

Oregon 

Spokane 

Washburn  Lake  Pump  Sys 

Water  Pumpmg 

Ger>e  Wehmeyer 

60 

Utah 

Cedar  City 

50  Mile  Bench 

Communication  add 

Paul  Chamberlian 
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Utah 

Cedar  City 

Baker  Dam  Campground 

Portable  Power 

Paul  Chamberlian 

82 

Utah 

Cedar  City 

Baker  0am  Campground 

Restroom  lighting 

Paul  Chamberlian 

83 

Utah 

Cedar  City 

Bald  Hills 

Water  Pumping 

Dave  Corry 

84 

Utah 

Cedar  City 

Bumblebee 

Communication  add 

Jack  Hayes 

85 

Utah 

Cedar  City 

Chimney  Rock 

Water  Pumping 

Allan  Bale 

86 

Utah 

Cedar  City 

Coyote  Buttes 

Monitonr>g 

Paul  Chamberlian 

87 

Utah 

Cedar  City 

Devifs  Garden 

Water  Pumping 

Allan  Bate 

88 

Utah 

Cedar  City 

Escalante  Canyon 

Electric  Fence 

Allan  Bate 

89 

Utah 

Cedar  City 

Hard  Head  Well 

Water  Pumping 

Allan  Bate 

90 

Utah 

Cedar  City 

Little  Valley/Death  Ridge 

Water  Pumping 

Allan  Bate 

91 

Utah 

Cedar  City 

Paria  Canyon  Wilderness 

Campgrourtd  Power 

Paul  Chamberlian 

92 

Utah 

Cedar  City 

Red  Cliffs  Campground 

Restroom  Power 

Paul  Chamberlian 

93 

Utah 

Ceda^City 

Sheep  Hollow 

Water  Pumping 

M^y  Casady 

94 

Utah 

Cedar  City 

Trailer  System 

Portable  Power 

Craig  Sorenson 

95 

Utah 

Moab 

Cleveland  Lloyd 

Facility  Power 

Bob  Dalla 

96 

Utah 

Moab 

Kane  Gulch 

Faality  Power 

Bob  Oalla 

97 

Utah 

Moab 

Kane  Gulch 

Water  Pumping 

Bob  Dalla 

96 

Utah 

Moab 

Sand  Island 

Portable  Power 

Bob  Dalla 

99 

Utah 

Moab 

Sand  Wash 

Facility  Power 

Bob  Dalla 

100 

Utah 

Richfield 

Cow  Hollow  Spring 

Water  Pumping 

Billy  Shepard 

101 

Utah 

Richfield 

Delta  Unit  Well 

Water  Pumping 

Billy  Shepard 

102 

Utah 

Richfield 

Granite  Wash  Well 

Water  Pumping 

Billy  Shepard 

103 

Utah 

Richfield 

Headquarters  Well 

Water  Pumping 

Billy  Shepard 

104 

Utah 

Richfield 

Korwsh  Well 

Water  Pumping 

Billy  Shepard 

105 

Utah 

Richfield 

Lakeview  Well 

Water  Pumping 

Billy  Shepard 

106 

Utah 

Salt  Lake 

Clover  Campground 

Portable  Power 

Gary  Weiser 

107 

Utah 

Salt  Lake 

Hopsage  Well 

Water  Pumping 

Gary  Weiser 

106 

Utah 

Salt  Lake 

Middle  Fork  Otter  Creek 

Water  Pumping 

Gary  Weiser 

109 

Utah 

Salt  Lake 

Randalph  Creek 

Water  Pumping 

Gary  Weiser 

110 

Utah 

Vernal 

Chipeta  Cabin 

Facility  Power 

Gary  Hunter 

111 

Utah 

Vernal 

Gosslin  Mountain  Well 

Water  Pumping 

John  Wood 

112 

Utah 

Vernal 

Indian  Crossing 

Water  Pumping 

Gary  Hunter 

113 

Utah 

Vernal 

3arvie  Histone  Site 

Facility  Power 

Gary  Hunter 

114 

Utah 

Vernal 

Panette  Admin  Site 

Facility  Power 

John  Wood 

115 

Utah 

Vernal 

South  Camp 

Facility  Power 

John  Wood 

116 

Utah 

Vernal 

South  Camp 

Water  Pumping 

John  Wood 

Utah 

various  - 

12  each 

Monitonng . 

Larry  Maxfieid 

118 

Wyoming 

Casper 

Cottonwood  Creek 

Monitonng  (6x) 

Mike  Brogan 

119 

Wyoming 

Casper 

Lonetrea  Well 

Water  Pumping 

Mike  Brogan 

120 

Wyoming 

Casper 

Powder  River  Basin 

Monitonng  (9x) 

Mike  Brogan 

121 

Wyoming 

Rawlins 

Chicken  Spnngs 

Water  Pumping  (3i) 

Andy  Warren 

122 

Wyoming 

Rawlins 

Long  Creek 

Electric  Fence 

Roy  Packer 

123 

Wyoming 

Rawlins 

Spill  Rock 

LighlingTSecurity 

Mike  Jensen 

I 
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BLM:  The  Organization 

With  an  annual  budget  of  more  than  $1.1  billion,  BLM  employs  over  9,000  permanent  and  seasonal  or 
temporary  workers.  BLM  is  headquartered  in  Washington,  D.C.,  in  the  historic  Department  of  the  Interior 
Building.  Additionally,  there  are  12  State  Offices  and  almost  200  Field  Offices;  the  National  Interagency  Fire 
Center  in  Boise,  Idaho;  the  National  Applied  Resource  Sciences  Center,  National  Business  Center,  and 
National  Human  Resources  Management  Center  in  Denver,  Colorado;  and  the  National  Training  Center  in 
Phoenix,  Arizona.  Listed  below  are  office  names,  locations  and  phone  numbers  of  the  survey  participants: 


Washington  Office 

' Budget  and  Safety  Resources  Group  (880) 
MS  1025  LS 
1849  C Street,  NW 
Washington,  D.C.  20240 

Director  ( 202 ) 208-380 1 

Rob  Roudabush,  * (202)  452-7716 

Budget  Analysis 


National  Applied  Resource  Science 
Center  (NARSC) 

P.O.  Box  25047 
Denver,  CO  80225-0047 

L.J.  Porter.  Chief  A/E  Group  (303)  236-9516 
Curt  Wagner  (303)  236-9522 


National  Interagency  Fire  Center  (NIFC) 
3833  S.  Development 
Boise,  ID  83705 

Bruce  Schofield  (208)  387-5447 

Phil  Sielaff 


Alaska  State  Office 
222  W.  7th  Avenue,  #13 
Anchorage,  AK  99513-7599 


Jim  Andrews,  State  Engineer 

(907)  271-4596 

Anchorage  District 

(907)  267-1246 

Glennallen  District 

(907)  822-3217 

Artie  District 

^obuk  District 

(907)  474-2332 

Steese-White  District 

(907)  474-2351 

j Alaska  Fire  Service  (AFS) 

(907)  356-5500 

Keith  Pollock 

(907)  356-5595 

Arizona  State  Office  (941) 

Siete  Square 

3770  North  7th  Street 

P.O.  Box  16563 

Phoenix,  AZ  85014 

I 

Donald  Widick,  State  Engineer  (602)  650-0541 
Doug  Anderson 

Arizona 'Strip  District  (801)  673-3545 

W.F.  Wells  (801)  673-3545 
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Arizona  State  Office  (941) 


Phoenix  District 
Bob  Davis 
John  Reed 
Mike  Blanton 
Bill  O Sullivan 
Kathy  Pedrick 
Len  Marceau 
Safford  District 
Joe  Fisher 


(CONT.) 

(602)  780-8090 
(602)  780-8090 
(602)  780-8090 
(520)  757-3161 
(520)  757-3161 
(520)  757-3161 
(520)  757-3161 
(602)  428-4040 
(602)  428-4040 


California  State  Office  (940.8) 
Federal  Office  Building 
Room  W-2311 
2800  Cottage  Way 
Sacr\mento,  CA  95825 


Jerry  Everets,  State  Engineer 
Bakersfield  District 
Glen  Yamashita 
Eagle  Lake  Resource  Area 
Don  Wannebo 
Rudy  Tafoya 
Bill  Houck 
Ukiah  District 

Mauk  Brodesser 
California  Desert  District 


(916)  979-3102 
(605)  391-6000 

(916)  257-0456 
(916)  257-0456 
(916)279-6101 
(916)  257-5381 
(707)  468-4000 

(909)  697-5204 


Eastern  States  Office  * 

Springfield,  VA  (703)  440-1700 

* no  surface  management 
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Colorado  State  Office  (952) 
2850  YouNGFiELp  Street 
Lakewood,  CO  80215 


Stuart  Cox,  State  Engineer 

(303)  239-3805 

Craig  District 

(970)  824-8261 

M.  Morris 

Montrose  District 

(970)  249-7791 

Canon  City  District 

(719)  275-0631 

Grand  Junction  District 

(970)  244-3000 

Gordon  Gardunio 

(970)  244-318$ 

Ken  Debrand 

(970)  244-3000 

Idaho  State  Office  (956) 
3380  Americana  Terrace 
Boise,  ID  83706 

Gary  Stevens.  State  Engineer 

(208)  384-3105 

Boise  District 

(208)  384-3300 

Bob  Stucker 
Shelly  Cooper 

Burley  District 

(208)' 677-6641 

Harry  Kokinakis 

(208)  677-6641 

Coeur  d’Alene  District 

(208)  769-5000 

Terry  Kinkaid 

Jerry  Haaland 

(208)  962-3245 

Idaho  Falls  District 

(208)  524-7500 

Randy  Watson 

(208)  524-7500 

Glen  Geunther 

(208)  524-7554 

Glen  Riddle 

(208)  524t7500 

Salmon  District 

(208)  756-5400 

Shoshone  District 

(208)  886-2206 

Roger  balrymaple 

RENEW  THE  PUBLIC  LANDS 


Montana  State  Office  (931) 
Granite  Towxr 
222  North  32nd  Street 
Billings,  MT  59107 

Greg  Bergum,  State  Engineer 
Butte  District 
Kent  Satterlee 
Miles  City  District 
Dakotas  District 
Lewistown  District 
Mike  Montgomery 

Nevada  State  Office  (930) 

850  Har\ard  Way 
P.O.  Box  12000 
Reno,  NV  89520-0006 

Kim  Schuett,  State  Engineer 
Jon  Ekstrand 
Battle  Mountain  District 
Carson  City  District 
Leonard  Brouse 
Curt  Thurmond 
Elko  District 

Nancy  Whicker 
Lee  Hone 
Gary  Back 
Stan  Kemmerer 
Ely  District 
Las  Vegas  District 
Jerry  Lovelady 
Sal  Estrada 
Winnemucca  District 
Ken  Mann 


(406)  255-2774 
(406)  494-5059 

(406)  232-4331  “ 

(701)  225-9148 
(406)  538-7461 


(702)  785-6555 
(702)  785-6556 
J702)  635-4000 
(702)  885-6000 


(702)  753-0200 


(702)  289-4865 
(702)  647-5000 
(702)  647-5133 

(702)  623-1500 
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New  Mexico  State  Office  (930) 

1474  Rodeo  Road 

RO.  Box  27115 

Santa  Fe,  NM  87502-0115 


Steve  Jordan,  State  Engineer 
Albuquerque  District 
Las  Cruces  District 
Clayton  Seoutewa 
Eddy  Williams 
Tulsa  District  (Oklahoma) 
Roswell  District 
Farmington  District 


(505)  438-7440 
(505)  761-8700 
(505)  525-4300 


(918)  621-4100 
(505)  627-0272 
(505)  599-8900 


Oregon  State  Office  (950) 
1515  SW  5th  Ave  (97201) 

RO.  Box  2965 
Portland,  OR  97208 

Paul  Fredericks,  State  Engineer 
Burns  District 
Fred  Mcdonald 
Stan  Woodworth 
A.L.  Foulke 
Coos  Bay  District 
Don  Porior 
Eugene  District 
Ted  Courtright 
Lakeview  District 
Vern  Stofleth 
Jim  Platt 
Medford  District 
John  Bethea 
Jim  Dahl 


(503)  952-6404 
(541)  573-4400 


(503)  756-0100 

(503)  683-6600 
(503)  947-2177 
(503)  947-2177 


(503)  770-2411 
(503)  770-2246 
(503)  770-2206 


Oregon  State  Office  (950)  (Cont.) 

Prineville  District  (503)  447-4115 

Roseburg  District  (503)  440-4930 

Salem  District  (503)  375-5646 

Spokane  District  (Washington)  (509)  536-1200 
Todd  Thompson 

Gene  Wehmeyer  . (509)  665-2100 

Vale  District  (503)  473-3144 


Utah  State  Office  (941) 

324  South  State  Street 
Suite  #301  (84111) 

RO.  Box  45155 

Salt  Lake  City,  UT  84145-0155 


Casey  Matthews,  State  Engineer 

(801)  539-4199 

Trent  Duncan 

(801)  539-4090 

Salt  Lake  Field  Office 

(801)  977-4397 

Gary  Weiser 

Cedar  City  Field  Office 

(801)  586-2401 

Paul  Chamberlin 

Dave  Corry 

Mary  Cassady 

(801)  644-2672 

Allen  Bate 

(801)  826-4291 

Richfield  Field  Office 

(801)  896-8221 

Gene  Reed 

Lee  Saunders 

Billy  Shepard 

(801)  322-6811 

Moab  Field  Office 

(801)  259-2100 

Robert  Dalla 

Bob  Voshall 

Vernal  Field  Office 

(801)  781-4400 

Gary  Hunter 

John  Wood 
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Wyoming  State  Office  (951) 

5353  Yellowstone  Road  (82009) 

RO.  Box  1828 
Cheyenne,  WY  82003 

Jim  Corr,  State  Engineer  (307)  775-6233 

Casper  District  (307)  261-7600 

Gary  Skillman  (307)  261-7657 

Mike  Brogan 

Rawlins  District  (307)  324-7171 

John  Linkins 
Steve  Shaw 
Ray  Packer 
Larry  Trapp 
Andy  Warren 
Gerald  Jech 

Rock  Springs  District  (307)  382-5350 

Worland  District  (307)  347-9871 

Gillette  Project  Office  (307)  686-6750 


41 


RENEW  THE  PUBLIC  LANDS 


Appendix  E 


/ 


\ 


42 


Appendix  B — Sumy  Query:  Forest  Contacts 


Suggested  References 


Appendix  E - Suggested  References 


Risser,  V.  and  H.  Post,  Editors,  Stand-Alone  Photovoltaic  Systems:  A Handbook  of  Recommended  Design 
Practices,  SAND87-7023,  Sandia  National  Laboratories,  Albuquerque,  New  Mexico,  March  1995. 

Risser,  V.,  Working  Safely  With  Photovoltaic  Systems,  Photovoltaic  Systems  Assistance  Center,  July  1991. 

N 

Holz,  M.,  Maintenance  and  Operation  of  Stand-Alone  Photovoltaic  Systems,  Naval  Facilities  Engineering 
Command,  Southern  Division;  DoD  Photovoltaic  Review  Committee;  Photovoltaic  Systems  Assistance 
Center;  December  1991.  • 

\ 

Wiles,  Photovoltaic  Systems  and  the  National  Electric  Code  - Suggested  Practices,  Photovoltaic  Systems 
Assistance  Center,  November  1992. 

Risser,  V.,  Hybrid  Power  Systems  - Issues  and  Answers,  Photovoltaic  Systems  Assistance  Center,  July  1992. 

Thomas,  M.,  Post,  H.,  and  VanArsdall,  A.,  Photovoltaics  Now  - Photovoltaic  Systems  for  Government 
Agencies,  SAND88-3149,  Sandia  National  Laboratories,  Albuquerque,  New  Mexico,  November  1995. 

Renew  the  Parks  - Renewable  Energy  in  the  National  Park  Service:  Photovoltaic  Systems,  U.  S. 
Department  of  Intedor,  National  Park  Service,  Denver  Service  Center;  Photovoltaic  Systems  Assistance 
Center;  February  1995. 

Bloom,  F.,  Post,  H.,  and  Thomas,  M.,  Renew  the  Forests  - Phhtovoltaic  Technology  in  the  USDA  Forest 
Service,  U.  S.  Department  of  Agriculture  Forest  Service;  Photovoltaic  Systems  Assistance  Center;  July  1996: 

Directory  of  the  U.S.  Photovoltaics  Industry,  Solar  Energy  Industries  Association,  March  1996. 


To  order  these  documentst  please  contact  the  Photovoltaic  Systems  Assistance  Center: 
through  e-mail:  pvsac@sandia.gov 
by  phone:  505-844-3698 
by  FAX:  505-844-6541 

by  mail:  Photovoltaic  Systems  Assistance  Center,  MS0753,  Sandia  National  Laboratories, 
PO  Box  5800,  Albuquerque.  NM  87185-0753  ' 


43 


RENEW  THE  PUBLIC  LANDS 


44 


f 


Issued  by  Sandia  National  Laboratories,  operated  for 
the  United  States  Department  of  Energy  by  Sandia 
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NOTICE:  This  report  was  prepared  as  an  account  of 
work  sponsored  by  an  agency  of  the  United  States 
Government.  Neither  the  United  States  Government 
nor  any  agency  thereof,  nor  any  of  their  employees, 
nor  any  other  contractors,  subcontractors,  or  their 
employees,  makes  any  warranty,  express  or  implied, 
or  assumes  any  legal  liability  or  responsibility  for  the 
accuracy,  completeness,  or  usefulness  of  any 
information,  apparatus,  product,  or  process 
disclosed,  or  represents  that  its  use  would  not 
infringe  privately  owned  rights.  Reference  herein  to 
any  specific  commercial  product,  process  or  service 
by  trade  name,  trademark,  manufacturer,  or 
otherwise  does  not  necessarily  constitute  or  imply  its 
endorsement,  recommendation,  or  favoring  by  the 
United  States  Government,  any  agency  thereof  or 
any  contractors  or  subcontractors.  The  views  and 
opinions  expressed  herein  do  not  necessarily  state  or 
reflect  those  of  the  United  States  Government,  any 
agency  thereof  or  any  contractors  or  subcontractors. 
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